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#define DELAY_BETWEEN_PING 23 
#define TIMEOUT_PING  23 
#define IS_PING_NUMBER(PINGN) ((PINGN) < (uint8_t)10) 
#define PING1_GPIO_PIN      GPIO_PIN_1
 //LeftFront 
#define PING1_GPIO_PORT     GPIOD 
#define PING1_GPIO_CLK_ENABLE()  __GPIOD_CLK_ENABLE() 
#define PING1_EXTI_IRQn      EXTI1_IRQn 
#define PING2_GPIO_PIN      GPIO_PIN_0
 //LeftMidle 
#define PING2_GPIO_PORT     GPIOD 
#define PING2_GPIO_CLK_ENABLE()  __GPIOD_CLK_ENABLE() 
#define PING2_EXTI_IRQn      EXTI0_IRQn 
#define PING3_GPIO_PIN      GPIO_PIN_7
 //LeftRear 
#define PING3_GPIO_PORT     GPIOC 
#define PING3_GPIO_CLK_ENABLE()  __GPIOC_CLK_ENABLE() 
#define PING3_EXTI_IRQn      EXTI9_5_IRQn 
#define PING4_GPIO_PIN      GPIO_PIN_6 //Rear 
#define PING4_GPIO_PORT     GPIOC 
#define PING4_GPIO_CLK_ENABLE()  __GPIOC_CLK_ENABLE() 
#define PING4_EXTI_IRQn      EXTI9_5_IRQn 
#define PING5_GPIO_PIN      GPIO_PIN_14
 //RightRear 
#define PING5_GPIO_PORT     GPIOD 




#define PING5_EXTI_IRQn      EXTI15_10_IRQn 
#define PING6_GPIO_PIN      GPIO_PIN_15
 //RightMidle 
#define PING6_GPIO_PORT     GPIOD 
#define PING6_GPIO_CLK_ENABLE()  __GPIOD_CLK_ENABLE() 
#define PING6_EXTI_IRQn      EXTI15_10_IRQn 
#define PING7_GPIO_PIN      GPIO_PIN_12
 //RightFront 
#define PING7_GPIO_PORT     GPIOD 
#define PING7_GPIO_CLK_ENABLE()  __GPIOD_CLK_ENABLE() 
#define PING7_EXTI_IRQn      EXTI15_10_IRQn 
#define PING8_GPIO_PIN      GPIO_PIN_13
 //TopFront 
#define PING8_GPIO_PORT     GPIOD 
#define PING8_GPIO_CLK_ENABLE()  __GPIOD_CLK_ENABLE() 
#define PING8_EXTI_IRQn      EXTI15_10_IRQn 
#define PING9_GPIO_PIN      GPIO_PIN_11
 //NewTopLeft 
#define PING9_GPIO_PORT     GPIOD 
#define PING9_GPIO_CLK_ENABLE()  __GPIOD_CLK_ENABLE() 
#define PING9_EXTI_IRQn      EXTI15_10_IRQn 
#define PING10_GPIO_PIN      GPIO_PIN_10
 //NewTopRight 
#define PING10_GPIO_PORT     GPIOD 
#define PING10_GPIO_CLK_ENABLE() __GPIOD_CLK_ENABLE() 
#define PING10_EXTI_IRQn     EXTI15_10_IRQn 
#define PING11_GPIO_PIN      GPIO_PIN_9
 //NewTopLeft 
#define PING11_GPIO_PORT     GPIOD 
#define PING11_GPIO_CLK_ENABLE() __GPIOD_CLK_ENABLE() 
#define PING11_EXTI_IRQn     EXTI9_5_IRQn 





#define PING12_GPIO_PORT     GPIOD 
#define PING12_GPIO_CLK_ENABLE() __GPIOD_CLK_ENABLE() 
#define PING12_EXTI_IRQn     EXTI9_5_IRQn 
#define PINGx_GPIO_CLK_ENABLE(__INDEX__) do{if((__INDEX__) == 0) 
PING1_GPIO_CLK_ENABLE(); else \ 
                                           if((__INDEX__) == 1) PING2_GPIO_CLK_ENABLE(); else \ 
                                           if((__INDEX__) == 2) PING3_GPIO_CLK_ENABLE(); else \ 
                                           if((__INDEX__) == 3) PING4_GPIO_CLK_ENABLE(); else \ 
                                           if((__INDEX__) == 4) PING5_GPIO_CLK_ENABLE(); else \ 
                                           if((__INDEX__) == 5) PING6_GPIO_CLK_ENABLE(); else \ 
                                           if((__INDEX__) == 6) PING7_GPIO_CLK_ENABLE(); else \ 
           
           
if((__INDEX__) == 7) PING8_GPIO_CLK_ENABLE(); else \ 
                                           if((__INDEX__) == 8) PING9_GPIO_CLK_ENABLE(); else \ 
           
           
if((__INDEX__) == 9) PING8_GPIO_CLK_ENABLE(); else \ 
                                           if((__INDEX__) == 10) PING9_GPIO_CLK_ENABLE(); else \ 
           
           
if((__INDEX__) == 11) PING10_GPIO_CLK_ENABLE();\ 
                                           }while(0) 
uint16_t SumPingError[PINGn]; 
bool EnableTrigerPing = true; 
uint8_t CursorPing = 0; 
uint32_t LastTimeGetPing = 0, StartTrigerTime = 0; 
uint32_t RisingTimePing, FallingTimePing; 
bool EnablePing[PINGn]; 
__IO float DataPing[PINGn]; 
bool errorPing[PINGn]; 




           
      PING2_GPIO_PORT, 
           
      PING3_GPIO_PORT, 
           
      PING4_GPIO_PORT, 
           
      PING5_GPIO_PORT, 
           
      PING6_GPIO_PORT, 
           
      PING7_GPIO_PORT, 
           
      PING8_GPIO_PORT, 
           
      PING9_GPIO_PORT, 
           
      PING10_GPIO_PORT, 
           
      PING11_GPIO_PORT, 
           
      PING12_GPIO_PORT,}; 
const uint16_t PING_PIN[PINGn] = {PING1_GPIO_PIN, 
           
      PING2_GPIO_PIN, 
           
      PING3_GPIO_PIN, 
           
      PING4_GPIO_PIN, 
           
      PING5_GPIO_PIN, 
           
      PING6_GPIO_PIN, 
           
      PING7_GPIO_PIN, 
           




           
      PING9_GPIO_PIN, 
           
      PING10_GPIO_PIN,  
           
      PING11_GPIO_PIN, 
           
      PING12_GPIO_PIN,};  
const uint8_t PING_IRQn[PINGn] = {PING1_EXTI_IRQn, 
           
      PING2_EXTI_IRQn, 
           
      PING3_EXTI_IRQn, 
           
      PING4_EXTI_IRQn, 
           
      PING5_EXTI_IRQn, 
           
      PING6_EXTI_IRQn, 
           
      PING7_EXTI_IRQn, 
           
      PING8_EXTI_IRQn, 
           
      PING9_EXTI_IRQn, 
           
      PING10_EXTI_IRQn, 
           
      PING11_EXTI_IRQn, 
           
      PING12_EXTI_IRQn,}; 
 
void PING_MODE_EXTI_Init(uint8_t PING); 
void PING_MODE_GPIO_OUT_Init(uint8_t PING); 





                            PING FUNCTIONS 
*******************************************************************************/ 
void HAL_GPIO_EXTI_Callback(uint16_t GPIO_Pin) 
{ 
 if(RisingTimePing == 0 ){RisingTimePing = micros();} 




 if(EnableTrigerPing && ((HAL_GetTick() - LastTimeGetPing) >= DELAY_BETWEEN_PING)) 
 { 
  //Bip(500); 
  EnableTrigerPing = false; 
  PING_MODE_GPIO_OUT_Init(CursorPing); 
  HAL_GPIO_WritePin(PING_PORT[CursorPing], PING_PIN[CursorPing], 
GPIO_PIN_RESET); 
  delayMicroseconds(2); 
  HAL_GPIO_WritePin(PING_PORT[CursorPing], PING_PIN[CursorPing], 
GPIO_PIN_SET); 
  delayMicroseconds(5); 
  HAL_GPIO_WritePin(PING_PORT[CursorPing], PING_PIN[CursorPing], 
GPIO_PIN_RESET); 
  delayMicroseconds(2); 
  PING_DeInit(CursorPing); 
  StartTrigerTime = HAL_GetTick(); 
  PING_MODE_EXTI_Init(CursorPing); 
  RisingTimePing = 0; 
  FallingTimePing = 0; 
 } 
 else if(((RisingTimePing != 0) && (FallingTimePing != 0) && (!EnableTrigerPing)) || 





  if (FallingTimePing != 0) 
  { 
   DataPing[CursorPing] = (float)((float)(FallingTimePing - 
RisingTimePing)/29.034f)/2; 
   errorPing[CursorPing] = false; 
   LastTimeGetPing = HAL_GetTick(); 
  } 
  else 
  { 
   BipNoCheck(200); 
   errorPing[CursorPing] = true; 
   SumPingError[CursorPing]++; 
  } 
  PING_DeInit(CursorPing); 
  do{ 
   CursorPing++; 
   if(CursorPing >= PINGn){CursorPing = 0;} 
  } 
  while(!EnablePing[CursorPing]); 
  EnableTrigerPing = true; 
  RisingTimePing = 0; 
  FallingTimePing = 0; 
  } 
}  
void PING_MODE_EXTI_Init(uint8_t PING) 
{ 
  GPIO_InitTypeDef GPIO_InitStruct; 
  //assert_param(IS_PING_NUMBER(PING)); 




  PINGx_GPIO_CLK_ENABLE(PING); 
 /* Configure Button pin as input with External interrupt */ 
 GPIO_InitStruct.Pin = PING_PIN[PING]; 
 GPIO_InitStruct.Pull = GPIO_NOPULL; 
 GPIO_InitStruct.Mode = GPIO_MODE_IT_RISING_FALLING; 
 HAL_GPIO_Init(PING_PORT[PING], &GPIO_InitStruct); 
 /* Enable and set Ping EXTI Interrupt to the lowest priority */ 
 HAL_NVIC_SetPriority((IRQn_Type)(PING_IRQn[PING]), 0, 0); 
 HAL_NVIC_EnableIRQ((IRQn_Type)(PING_IRQn[PING])); 
} 
void PING_MODE_GPIO_OUT_Init(uint8_t PING) 
{ 
 GPIO_InitTypeDef GPIO_InitStruct; 
 //assert_param(IS_PING_NUMBER(PING)); 
 /* Enable the BUTTON Clock */ 
  PINGx_GPIO_CLK_ENABLE(PING) 
 /* Configure Button pin as input */ 
 GPIO_InitStruct.Pin = PING_PIN[PING]; 
 GPIO_InitStruct.Mode = GPIO_MODE_OUTPUT_PP; 
 GPIO_InitStruct.Pull = GPIO_NOPULL; 
 GPIO_InitStruct.Speed = GPIO_SPEED_FAST; 
 HAL_GPIO_Init(PING_PORT[PING], &GPIO_InitStruct); 
} 
void PING_DeInit(uint8_t PING) 
{ 
 //assert_param(IS_PING_NUMBER(PING)); 

















































                          SHARP CONFIGURATION 
------------------------------------------------------------------------------*/ 
#define SHARP1_SENSOR   ADC_CHANNEL_3 
#define SHARP2_SENSOR   ADC_CHANNEL_1 
#define SHARP3_SENSOR   ADC_CHANNEL_2 
#define SHARP4_SENSOR   ADC_CHANNEL_0 
//Sharp 
float distanceIR[SharpIRn]; 




 for(char i=0;i<SharpIRn;i++) 
 { 








 float analogIR[SharpIRn];  
 for(char i=0;i<SharpIRn;i++) 
 { 
  analogIR[i]=analogRead(SharpADCChanel[i]); 
  analogIR[i]=analogRead(SharpADCChanel[i]); 
 } 
 for(char i=0;i<SharpIRn;i++) 
 { 
  if(analogIR[i] != 0) 
  { 
   analogIR[i] = (float)analogIR[i]/4095; 
   analogIR[i] = (float)analogIR[i]*3.3f; 
   analogIR[i] = 27.86f*pow(analogIR[i],-1.15f);//10-80cm 
   distanceIR[i] = (distanceIR[i]*0.6f)+(analogIR[i]*0.4f); 
  } 










[1] Hidayat, K. 2012. Perancangan Robot Hexapod Pemadam Api pada Kontes 
Robot Cerdas Indonesia 2011 (Skripsi). Malang: Universitas Muhammadiyah 
Malang  
[2] T. College, "Trinity College Fire-Fighting Home Robot Contest 2019 Rules 
    V1.9", Trinity College, 2019. 
[3] Fikri M. K., dkk. “Perancangan dan Implementasi Real Seagway pada 
Sketboard  Roda Satu Menggunakan Gyroscope dan Accelerometer”. J-PTIIK. 
Vol. 1, No. 1. Jan. 2017. 
[4] STM32407 Datasheet, www.st.com/en/microcontrollers/stm32f407-417.html  
[5] Zuhal, Zhanggischan. 2004. Prinsip Dasar Elektro Teknik. Jakarta: Gramedia Pustaka 
Utama 
[6] Robotis, "User's Manual Dynamixel AX-18", Robotis Co.,Ltd. 
[7] O. Sorin dan N. Mircea, “The Modeling of the Hexapod Mobile Robot  Leg 
     and  Associated  Interpolated  Movements  While Stepping,” System Theory,    
     Control and Computing (ICSTCC), 2012 16th International Conference on,  
     2012. 
[8] Braunl , Thomas. 2003. Embedded Robotics: Mobile Robot Design and 
Application with Embedded System. Perth: Springer 
[9] Lin J. N,Song S. M. Modeling gait transition of quadrupeds and their 
generalization with CMAC neural networks. IEEE Transactions on 
system,man,and cybeftetics,Part C,2002,32(3) 177-189. 
 
  
 
 
 
 
